T he goal of proteomics is the maximal exploration of proteins. Proteomics strives to identify, characterize, and quantify the physical status of an individual protein, complex, subproteome, or complete proteome at a chosen biological moment. This scientific discipline is driven by the development and implementation of technologies that can rapidly interrogate the primary amino acid sequence, posttranslational modification status, structure, and interacting partners of proteins that can define their cellular properties and functions. Unlike the genome, the proteome is highly dynamic. Many proteins have crucial roles in cell regulation, during which small alterations can have dramatic physiological effects. In addition, the broad range of protein concentration makes the analysis of proteome even more challenging. To deal with the complexity of proteins and the many biochemical and physical attributes that need to be defined, there are multiple technologies and approaches that are clustered under the umbrella of proteomics. Proteomic methods can be used individually to address a specific goal, or they can be applied in combination to address more complex questions. During the past decade, proteomic technologies have matured and are, excitingly, being incorporated in an expanding number of cardiovascular disease investigations in a variety of applications. In this educational series, 14 articles have been commissioned to address the technical aspects for an array of proteomic methods in common and emerging approaches. These articles discuss different aspects of proteomics, including protein fractionation methods, mass spectrometry-based quantification, the use of bioinformatics (for mass spectrometry-based methods and downstream network analysis), and specific examples of identification of specific posttranslational modifications (ie, phosphorylation, O-GlcNAc, and S-nitrosation) and analysis of subproteomes (ie, extracellular matrix and secretome). The final article will define the current trends and provide a look forward into the future.
